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1. A fiber-compounded hydraulic reinforci/ig material comprising 
at least following const i tut iv^eTementi * [B] and [C] , of 
which binding of [A] and/fC] is ach i^ved \hr ough [B] , and 



having a property of b/lng flexible pefore 
water, and of hardening on contact wittf water, 

[A] Reinforcing fiber; 

[B] Organic b/nder; and 

[C] Unhardenei and dry hydrau/ic inorganic powder. 



t contacts with 
therein: 



s one 



osen f rom the 



2. A fiber-compounded hydrau/1 i c /fe i nf or c i ng material as 
described in c 1 a i ih 1 wh Q>^r yt tyt m 
fol lowing groups: 

1) long fiber gro\jpT^comp^ i s ing strands, roving^, ropes and 
braids ; 

2) short fiber group which is obtained by (jutting the 




length; and 



member of long fiber grouiyinto pieces of a specific/ 

3) web group comprising unidirectional sheet, /fabric, net, 
unwoven fabric and mat. 



25 



3. A f i ber-conhp^und/ed hydraulic reinforcing material as 
described in claim 1 wKeTie£fl-JJi£_^ of an organic binder 

against the sum of [A|] , [ij] and [C] is 0.1 - 40% in terms of 
volume ratio. 
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4. A fiber-compounded hydraulic reinforcing material as 



described in claim 1 wherein t hj 
fiber or carbonaceous fiber. 



Te 1 n 



si ng f i ber is carbon 



A fiber-compounded hydraulic Reinforcing material as 



described in claim 1 ywherein the par/icle dia 
inorganic powder is/0. 1 /i m - 100 i± ni 



eter of hydrau 1 ic 



6. An package obtained by wrapping a f i bei/-compounded hydraulic 
reinforcing mal/erial as describ/ed in c/laim 1 in a moisture- 
proof packaging /material, 



7. A fiber-compounded re ijaf or^f i n>& material compr i sing\at least 
following constitutive ^lemeMs [A], [B] and [C], in which a 
flexible hydrauHic compound^ obtained by binding [A] ai\d [C] 
through [B] hardens by hydration, wherein: 



[A] Reinforcing fiber/; 

[B] Organic binder; ^and 

[C] Unhardened anckdry hydraulic inorganic powder. 



8. A fiber-compounded hydraulic reinforcing material as 

described in claim 7 whereimthe content of an organic binder 

' \ / 

against the sum of [A], [B] $nd [C] is 0.1 - 40% in terms of 

volume ratio. 




9. A fiber-compounded hydraul ic reinforcing material as 
described in claim 7 wherein/ the reinforcing fiber is carbon 
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# 



♦ 



fiber or carbonaceous \iber. 



ere 



10. A f i ber-compoundeV, 
described in claim 7 
is chosen from strands, 
sheet, fabric, n$4; f unwov$n 




ydrau 1 MN^r e i nf ore i ng material as 
in the form oXthe hydraulic compound 
ijovings, ropes, fyraids, unidirectional 
fabric and mat. 



11. A f iber-c/bmpounded rjbinforcing materi/al comprising at least 
following constitutive e/lements [A], [B/ and [C] , in which one 



or more flexi 
[C] through 

hydration, ch&sen from cfompou 



ble hydraulfic compound ob/ained by binding [A] and 
[B] is la/ninated or /Assembled and hardens by 

the forflr-ol strands, rovings, 



ropes, braids\ un i d i rl&ct i on^n sheet, fabric, 
fabric and mat, VhereLi 

[A] Reinforcing jTSer ; 

[B] Organic binder; and 

[C] Unhardened jknd dry hydraulic inorganic powder. 




unwoven 



12. A fiber-compo 
described in claim 
laminated or ass 



compounds(Ts mo Idee 
via hydration 



ndeci hydrau I i c reinforcing mater/ial as 
7 e r l\ wherein a hydraulic compound, or a 



embled comprising one or more frydraulic 
along the walls of a mold wherr it hardens 




13. A f i ber-compoutaded rei 
claim 7 wherein the % iber-conjpounded 
the form of short fibers. 



^forcing material as described in 
reinforcing material takes 
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14. A fiber-compounded reinforcing material comprising at least 
following constitutive el^fflent^s [A],^XB] and [C], in which a 
flexible hydraulic compound in tne form of\short fibers obtained 
by binding [A] and/tC] through |[B] is molded at the same time 
when it hardens b^ hydration, wherein 

[A] Reinfprcing fiber; 

[B] Organic binder; and 

[C] Unhardened and dry hyilraulic inorginic powder. 

^Tb^) A method for producing a f i ber-c/6mpounded hydraulic 
reinforcin/g material comprising the steps/of: 

( 1 )^^£j^^ organ/ic binder/solution dispersing a 

hydraulic inorganic powder By us i n$Jlfr!^^ inorganic powder, 

a dispersilon medium to disiyej^e t>Ke hydraulic ino>«anic powder, 
and an organic binder; 



(2) (allying) th^e^A^ganic binder solution dispersing a 
hydraulic inoVganic powdfer obtained in the foregoing step to 



reinforcing f i be X^there^yfcaus^ organic binder solution 

dispersing a hydrau I Tk: ifnorgan i c powder to bind to the sur/face 
of reinforcing fiber andf/W to impregnate reinforcing fibe /s; 

(3) subjecting the reinforcing fiber having a Layer of 
organ v hc^bjjider solution dispersing hydraulic inorgajnc powder 

Jnd/or Heating treatment; 



thereupon to a< 




(4) obtaining a 
ma ter i a I binding th^ 
reinforcing fiber thro 



r-compoundfij 



frau lie re inf ore ing 



hydra 



ulic inorganic powder around 
gh an /organic binder; contains at least 
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following constitutive elements [A], [B] and [C] • of which 
binding [A] and [C] is achUYea\throu&K [B] , and is dry; retains 
flexibility before itXontacts w^th water\and has a property to 
let hydrat ion/hardening reaction! proceed on\ contact with water, 
wherein: 

[A] Reinforcing fiber; 

[B] Organic binder; and 

[C] U/nhardened and dry hydraulic inorganic powder. 



^T^T) A method for producing a f i ber/compounded hydraulic 
reinforcing material comprising the st^ps of: 



binder sol 



cl^s pers i n ^hydrai/lJ^^Tnyrgan i c pcTvKlgr into organic 
It ion; 



(2) i\^troducing/Teir^TQ^cing fiber into the thus\obtained 
hydraulic i norgan i cf pawfe r dispersant, thereby causNig the 



hydraulic ino\ganic powder dispersant to ( put on ^t he surfac e; of 



re i nf ore i ng f i E^r^an^ the same d i spersant^t^^ 
reinforcing fibersN 

(3) subj ec t i n^ t he reinforcing fiber having a laVer of 
organic binder so 1 ut i/dti d i spers i ng hydraulic i norgan i c/powder 
thereupon to g^ryTng/ and\or(heat ing treatment); and 



(4) obtaining 



material binding 
reinforcing fiber tljrouglTal 
f ol 1 owing const i tu 
binding [A] and [C] 



a f i b&r-compounded hydrau 1 ijyre i nf ore i ng 
e hydraulic i norgarui>-ifowder around the 
organic binder ; contains at least 



ive elements [A], [B] and [C] , of which 



is achieved through [B] f and is dry; retains 
flexibility before \\ contacts with water; and has a property 
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to let hydrat i on/hardeJUn : tg---reac t i on proceed on contact with 
water, wherein; 

[A] Reinfo/cing 

[B] Org; 

[C] Unhardened and drly hydraulic Inorganic powder. 



:ing a fiber-compounded hydraulic 



A mythod for produ 
reinforcing material comprising the s/eps of: 

(1) introducing r e/i nf ore i ng/ f i ber into organic binder 
solution, thereby causing an organic binder put on the surface 
of reinfqrcing fiber apd/or/the same binder to impregnate 
reinforcing fibers; 

(2) i\ass i ng^ffie fc^i nf ore i ng fiber leaving a layer of 
organic binder t/herejj^bh through a vessel containing hydraulic 
inorganic pow&er, thereby causing the hydraul\ic inorganic 
powder to bind to\he reinforcing fiber; 



a layer of 
bound to a 



(3) subj ec t i n&\ tihe reinforcing fiber having 
organic binder with hydraulic inorganic powder 
drying and/or heating treatment; and 

(4) obtaining a f i beK-compounded hydrau 1 i c/ re i nf ore i ng 
material which has hydraulic inorganic powder/bound around 
reinforcing fiber through an organic binder; contains at least 
following constitutive elements [A], [Bl/and [C], of which 

througiKlB] , and is dry; retains 



binding [A] ancMC] is 



flexibility before it\contacl/s with water; and has a property 
to let hydrat i on/harden i ng Reaction proceed on contact with 
water, wherein: 
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[A] Reinforcing fmer; 

[B] Organic bi nder ;\ and 

[C] Unhardened 9^ra dry hytKaulic inorganic powder. 




8J A method/for producing a fiber-compounded hydraulic 



reinforcing material comprising the steps of: 

(1) d/spersing hydraylic inorganic powder into organic 
solvent ; 

orcing fiber into the thus obtained 
r disp4rsant, thereby causing the 



(2) 



hydrau 1 i c 
hydraul ic 
r e i nf or c i 



introducing rein 



inorganic powde 
inorganic powder 
ng fiber and/or 



disfiersa nt to put on the surfacjT)of 
same d i sper saM ^jfo im^regnaTe 



nforcing fiber having^ layer of 
hereupon through a vessel containing 



reinforcing fibers; 

(3) passing tfre^ re 
hydraulic inoYganic powder 
organ i c b i nder ^so 1 ut i on, 
onto the same reinl 
reinforcing fiber wi th >hje organ i c binder, and/fij Qnf il trat ing> 
the organic binder betweei 

(4) subjecting the 



spraying organic b i nder 1 so 1 ut i on 



ing /fiber, thereby coating the surface of 



th( 



organic binder with hy 



{"flry i ng) and/ o^heat i ng treatment; and 



(5) obtaining a fi 
material which has hydray 
reinforcing fTberth 
following constitutive 



einforcing fibers; 
reinforcing fiber having /a layer of 
raulic inosrganic powde/ bound to a 



3er-compounded hydraulic reinforcing 
lie inorgjafl-fc powder bound around the 
an organic binder ; contains at least 
lements /A], [B] and [C] , of which 



binding [A] and [C] is achieved th/ough [B] , and is dry; retains 
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^fl^ex i bJ^J^jty^.&e fore it contact sN^wi th water; and has a property 
to fet hydrat i on/harden i ng reaction proceed on contact with 
water, wherein: 

[A] Reinforcing^ 



organic powder. 




[B] Organic Joi 

[C] Unhard^ned and dry hydrfaulic ir 



19. A method for producing 
reinforcing Material comprising 
ng a dispersion m 



1 c 



(1) us\ 
to be d i spe 
dissolve an oVgan 
in said d i sso 1 
needed, and causi 
dissolving agent aii 



dium, 



sed into said med 



ng 



b i nd( 
rent, 



at li 



a f i bei/-compounded hydraulic 
the stj^ps of: 

hydraulic inorganic powder 
m-, — aifh--4i^so 1 v i ng agent to 
rganic binder xb\be dissolved 
other admixtures to Nbe used as 
one of said dispersion medium, said 



said /other admixtures to contai 



n water, 



and 

applying above components one after another in at/ove order 
or simultaneously to reipfor\ing fiber, while using ,an setting 
retarding means to retard the 1 



\setting of hydraulyc inorganic 
powder, thereby causing the abqve components tjo bind to the 
surface of reinforcing 
fibers; and sequently 

(2) depriving thelreinforc 
foregoing t r eatl!retH--trFi[w^ andj/or organic solvent derived 
from the dispersion meuium, di/ssolving agent for organic 
binder, and other admixtures gdded as needed used in the 
foregoing step; and 



fiber o\* to impregnate reinforcing 
iber having undergone the 
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(3) obtaining a fiber-compolmded hydraulic reinforcing 
material which has hydraulic inorgamic powder bound around the 
reinforcing fiber thro^K^iTTr^a^c\bi nder ; contains at least 
following const.i tujtf ve elements |A] ,\ [B] and [C], of which 
binding [A] and [0 is achieved through [fa], and is dry; (retains 



exibi 1 i ty bef/ore it contacts wifh water; and has a property 



to let hydrat/i on/harden i ng react/ion prpceed on contact with 
water, wherein: 



[A] Re 



Enforcing fiber; 



[C] Un 



[B] Organic binder; and 



ardened and dry hyi 



ic inorganTe-^powder 




20. A method for prgjdjj-eH^g a fiber-compounded hydraulic 
reinforcing material as desc/ribed in claim 19 wherein \the step 
of using an setting retarding means comprises causing an| setting 
retarder to be present in/ water to be used for hardening of 
hydrau lie i norgan i c powfrer j 

21. A method for prodibcing\a fiber-compounded l/ydraulic 
reinforcing material a/s described in claim 20 wKerein the 
setting retarding effec/tor is one\or more chosen /from a group 



comprising organic sc 



performnance setting retarders 



22 



A method 




1 ven t s, s 



- pro 

reinforcing material a 
setting retarding effect 




tting retarxlers and high 



a f / ber-compounded hydraulic 
d in claim 20 wherein the 
'organic solvent derived from 
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dispersants to disperse hydraulic \norganic powder. 



23. 



A method for pr oduc i ng a-^flJe>xcompounded hydraulic 



reinforcing material as d^cribed 
of using an setting retXrding means 



in claim\19 wherein the step 



to cause s an setting retarder 
to be present in wa/er to be usecf for hardening of hydraulic 
inorganic powder, c/omprises 

if the sett/ing retarding effector is art organic solvent, 
causing the setting retarding ef/ector to ex/st in water at 0 - 
99 wt.JH in terms of the ratio /of organic Solvent against the 
sum of water + organic solvent;/or 

if the settrng retarding effecto/^ is one or more chosen 
from a group comprising settyng re^a^eTs ana^frkgh performnahce 
setting retarders, cau\ing ip^etjnng retarding eff&sftor 1 - 5 
weight parts to exist in Vi^in terms of solid weigh\ against 
hydraulic inorganic powder /rQO weight parts. 

^ImT^ A method for prodlicing\a fiber-compounded hydjraulic 
reinforcing material comprising the steps of: 



(1) taking water as a dispe 
hydrophilic organic binder and, 
from a group comprisi/ng setting 



sion medium, adding thereto an 
as needed, one or more chosen 
retarders and h i gU 1 y-ac t i ve 



retarders, and then 



disperse into said 
solution di spers ing a 



causing hydraulic inorganic powder to 



s o 



o produce a p^fganic binder 
hoFg anic p Swder ; 
(2) applying tike organi^ binder solution dispersing a 
hydraulic inorganic poVder to i/einforcing fiber before the same 
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binder solution completes hardening via hydration, thereby 
causing the organic binder solutiofn dispersing a hydraulic 
inorganic powder to b i nd jte^tTr&^urlf ace of reinforcing fiber 
and/or said binder solution to impregnate reinforcing fibers, 
5 and then subj ec t i ng the resulting reft nf orsc i ng fiber to a drying 
and/or heating treatment; and ' ^ 

(3) obtaining a fiber-compounded hydraulic reinforcing 
material whi/ch has hydraulic iryorganic powder bind to the 
re i nf ore i ng f i ber through a h#dr oph i I ii: organic binder; 
□10 contains at Beast following constitutive e/ements [A], [B] and 
[C], of which\binding [A] and [C] is achi/feved through [B], and 
is dry; (re^^s^H^ i hi \ before it c/mtacts with water; and 
has a property t\ let hydra t {hn/Jparffiofaxng react i olKproceed on 
contact with water, \wherein: 
w 15 [A] Reinforcing \i ber; 

|s f [B] Organic binder Nrarf^d 

2 [C] Unhardened and dr& hydraulic inorganic powder. 

25. A method for prodj4cing\a fiber-compounded hydraulic 
20 reinforcing material as described in claim 15, Hh^n— 2-4 wherein 
the means by which to/apply a\ hydraulic i norgan i c /powder 
dispersant to reinforcing fiber comprises one chosen f/om: 

an air doctor coater, bladle coater, rod crater, knife 
coater, squeeze coater, immersing machine, revise roll coater, 
25 transfer ro^l 1 coater, g^avure coatgj^-krss coater, coater based 
on cast coatTrrg-njr^sprlay coating, slot orifice coater, and 
coater based on extrus i on\coat in* 
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26. 



A method for producing a 



iber-compounded hydraulic 



in claim 24 wherein the time 
binder solution dispersing a 



reinforcing material ^s^de^r i bed 
required for applying the organic 

hydraulic inorganic powder to rei^orcing fiber before the same 
binder soluticyh completes hardening via hydration, thereby 
causing the organic binder sol/ition dispersing a hydraulic 
inorganic poyWder to bind to thd surface of reinforcing fiber 
and/or said/binder solution to/ impregnate reinforcing fibers; 
and for subjecting the resu 1 1 i/ig/reinf ore ing fiber to a drying 
and/or heating treatment to deprive the reinforcing fiber of 
water is 15\minutes or less Jfj^r^e tTnrev s when the hydraulic 
inorganic fi\j^er d i spers^rfg /organ i c binder solution has been 
prepared. 



27. A method f orv pr odu<£ i ng a fiber-compound 
reinforcing ma ter i a\ as/ descr i bed in claim 24 
hydrophilic organic binaWr is chosen from water-so 
binders, emulsions of /various polymers and di 
various polymers. 



d hydr au I i c 
wherein the 
uble polymer 
persants of 



f A method for pr/oducing 
reinforcing material comprising 



a f i ber-compoynded hydraulic 
the steps of: 



(1) adding, to organijb binder sj/lution obtained by 

dissolving an dxganic binder /nto wat>K or an organic solvent, 

water or a dispersT s b?H^^ediu^^ a mixture of water and 

an organic solvent, aAd, afs needed, one or more chosen from a 
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and hi; 



group comprising setting retarders and highly-active retarders, 
and then causing hydraulic i norj^uni ci powder to disperse into 
the thus obtained solution; 

(2) introducing reinforcing fibler Ivpto the thus obtained 
organic binder solution dispersing a hVdraulic inorganic 
powder, thereby catling the organic b/nder solution dispersing a 

the surface of 
ion to impregnate 




bind to 
er solut 



hydraulic inor/gan 
reinforcing f i 
reinforcing fib 

(3) subjecting the reinforcing fibe/ as treated in the 
foregoing stepi to a drying and/y'r heating treatment, thereby 
depriving the reinforcing fiber o/f water gfhd/o r or ganic solvent; 
and 

(4) obtaining a f i ber-coWourraed hydraulic reinrorcing 
material which hasXhydrau^Ki c inorganic powder bound to the 
reinforcing fiber through aj^/organ i c binder; contains at l\east 



following cons t i tut i ve \l ements [A], [B] and [C] , of w 



binding [A] and [C] is achieved 



through [B], and is dry;(r 
with water; and has a pr< 
ion proceed on contact 



f lexibi 1 i ty^before it contac 
to let hydra t i on/harden i rjg re 
water, wherein: 

[A] Reinforcing fiWr; 

[B] Organic binder; [and 

[C] Unhardene/d and dry hydraullic i norgan i (/"powder 




A method forN^rod 
Reinforcing material compr 



jcing a y i b^r^compounded hydraulic 
rstrrg^lm steps of: 
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(1) dissolving an organic binder unto water or an organic 
solvent, adding, as needed, one or more chosen from a group 
comprising setting retarders ajKThighl^-act i ve retarders, and 
then introducing reinforcUfg fiber int/o tfte resulting organic 
binder solution, thereby caus i ng the ongani c i) inder solution to 
put on the surface pi reinforcing fiber anq/or said binder 
solution to impregnate reinforcing fibers, 

(2) passing the reinforcing /Fiber having a layer of 
organic binder thereupon through a vessel cont/aining hydraulic 
inorganic powder, thereby causing the hyd/aulic inorganic 
powder to bind to\ the reinforcing fiber; 

(3) subjecting the reinforc/ng fibe/ as treated in the 
foregoing step to ^ drying and/oii-4reat i v(g treatment, thereby 
depriving the reinfor\ing f i ber/bf / wate^r and/or organic\§o 1 vent ; 
and 

(4) obtaining a f i 6\r-comfcounded hydraulic reinforcing 
material which has hydraulic /norganic powder bound to the 
reinforcing fiber through an organic binder; contains at least 
following constitutive e 1 ement <k [A] , [B] and [C] , of which 
binding JA] and [C] is achieved through [B] , and is dry ;Cnfetains 
f lexibi 1 i ty^before it contact/s with\ water; and has a p/operty 



to let hydrat i on/harden i ng 
water, wherein: , 

[A] Reinforcing fiber; 

[B] Organic b i n derT~~£Trrd- 



eaction proceed on contact with 



[C] Unhardened and dry hydraul ici inorganic powder. 
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'30.^ A method for producing a f i ber-corapounded hydraulic 
'reinforcing material comprising the— s-fre-pi 

(1) adding, to watery^r a dispersion m&dlUm obta i ned by 
mixing water and an organic solvent, as nqeded o\e or more 
chosen from a group (Comprising setting retafrders and\highly- 
active retarders, pnd then dispersing hj/draulic inorganic 
powder therein; 

(2) introducing reinforcing fiber ijfto the thus obtained 

powder dispersant,/ thereby causi/ig the 

hydraulic inorganic bowder dispersant to put on the surface of 
reinforcing fiber and/or said disypersant to impregnate 
reinforcing fibers; 

(3) passing the \e i nf ore i ng ff i ber as processed in the 
foregoing step throughV ves se 1 /con t a i n i ng/ o r gan i c binder 
solution obtained by dissolving ai/ organic /binder into water or 
an organic solvent, therebAca^nTg JMe ~Trhv£prc i ng fiber to 
contact with the organ vt b i^ej^so 1 ut i on, or staying the 
organic binder so 1 u t i on—&erty \the reinforcing f i ber, \thereby 
coating the surface of r e i/nf o\r c i ng fiber with the or\ganic 
binder and/or causing tne organic binder to impreg\iate 
reinforcing fibers; 

(4) subjecting the/ re i nf orjc i ng fiber as treated in the 
foregoing step to a dry/ing and/^r heating treatment, thereby 
depriving the reinforcing fiber o/f water and/or organic solvent; 
and 

(5) obtaining a | f i ber-cofapounded hydrau 1 i c^/e i nf ore i ng 
material which has hydraulic/ inorganic fij^rder bound to the 
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reinforcing fiber throu 



TI Org" 

following constitutive elements [k 
bi.niLn.gfA] and LGj 




c binder; contains at least 
B] and [C], of which 



is achieved through and M s dryj) r etaj^ is 

f lexi bi 1 it^)before it contacts with waie\r; and has a property 
to let hydra t/i on/harden i ng react i on /proceed on contact with 
water, wherein: 

[A] Reinforcing fiber; 



[B] Org 



nic binder; and 



[C] Unhairdened and dry hydraulic inorganic powder. 



31. A method f\or producing ^ f i be'r-compounded hydraulic 
reinforcing material as desrrifc( gH )m H aim 15, 14, — IZ* — — Hh 



*8T 29 or^ wherfcL 
polymer binder. 



V 



le organic binder is abater-soluble 



32. A method for producing a fiber-compounded hydraulic 
reinforcing material as\descr i bed in claim 19, 2^7- 2#7— £9- 



wherein the other admixtures to be used as needed are one or 
more chosen from a group! compr i s i ng water reducing admixture, 
air entirying water reducing admixture, high per formance/ water 
reducing admixture,/ fliiidizers, setting retarders/ high 



performnance setting ret 
cement mixture. 



33. A method (for 
re i nf ore i ng mater i 
reinforcing material 




rders, and polymer dispers/ants for 



ing a f i b^^co^mpounded hydraulic 
(JFg~rn a Tiber-compounded hydraul ic 
produced by a method as described in claim 
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5 

j 

£0 



QlO 



15, i6, 17, 18, . 19 , -M^tST-m-vr* 



fls further cut into pieces 



of a specific lengt^tr^to give a f i b/er\compounded hydraulic 
reinforcing material in the form of cnoppeckstrands. 

34. A met/nod for producing a / i be r -compounded hydraulic 



r e i nf ore i 
hydrau 1 i c 



g material wherein one or a few fiber-compounded 
reinforcing materj/als produced by a method as 



described \in claim 15, — 17, 10, — h%r-/^~ 2&r- 20 or -34 are 



further ^ bu n\^ 1jh$ and then th/e bundles/are ^wove^P o r^^T^ into 
fabric or net: 



6L^: 3 i5 
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35. A method f\r pr oduyc i ng^ar^TTbe r -confFTirtqided hydraulic 
reinforcing m a t e r\i al^wh^T e in fiber-compound^ hydraulic 
reinforcing mat§^a\l^produced by a method as described in 
claim 15, 16, iJ , ^f8 , y Or - 24, 28, 2 - 0 or 3 0 are (^nfeJTTde~BF 



side in one d i r ec t im p and ( sjreaj T) 1 i ke a sheet no give a 
unidi rect ional sheet. 



reinforcing matenial whe 
hydraulic reinforcing 



^ described in claim 15, <K: 



togeUier* andQw usted intc 
tvf f7ted^)t o givje a f i b ^ 

orm of 



material in the 



A me t ho 




36. A method fo^r producing a fiber-compounded hydraulic 

: ~ l ! ~~rein two or several fiber-compounded 
materials produced by a m/ethod as 
— 1/, 18, 19, 24 r-g«7- 29 or/30 are (put 



a cord7 >and the cords a n^r Bund 1 e jT)and 




r-compounded hydraul/K: reinforcing 
opes or braids. 



trrTorc i ng/repa i r i ng a construction 
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comprising the steps 



of; 



a,p if 1 y i n £) a f rb er-compoun< 



compr i s ing at Jreast 



and havtfig a property 
water/and hardening ( 
surf/ace of a construct ion, and 

i ber-compounded 

ma 

wherein: 



reinforcing material 



following constitutive elements [A], [B] 



and [C], o^fwhich bidding [A] and [C] is achieved through [B] , 

of being flexible before it contacts with 



n contact with water, >nto the application 



[A] Reinforcing 



[B] Organic binder; and 



[C] Unhardened 



39. 



A method for 



hy>< 



ia hydration on th* 



rau lie reinforcing 
application surface, 



fiber ; 



anc 



rdraul ic inorganic^powder. 



38. A method for r 

descr i bed i nN? I aim 

/I 

or more mater ialV.chdsen from concrete and steel 



e i nf or c i ng/repa i r i ng a construction as 
wherein the construction is mad& from one 



re insf or c i ng/repa i r i ng a construction as 



described in claim 37 wherein the step of hardening via 



hydration a fiber-c 



ompoundedViydraul ic reinforcing mat/erial on a 



is performed in accordance with/one or more 
lowing processes (1) to (3): 



n which a application surface is (wetted with 



appl ication surface] 
chosen from the fol 

(1) process 
water Tn advance, 



and a f i ber/-compoun^d^nydrau 1 i c reinforcing 

material Vj js appl ie< 

(2) Process! in wh i ch a fiber-compounded hydraulic 



CjlO 



<T3 



'15 



i a 



20 



25 



reinforcing material is applied to a application surface and 

-abd 



'thevTwater is sprayed over 

(3) process y^-iniich water 
hydraulic reinforcing materia 
appliedjto ar. appl icat ion surface 



is Ifviven to a fiber-compounded 

N. — ^ — . 

and (Hie wetted materiaF^rs 

— — 'N 



40. A Method for re i nf o r c i nfe/r epa i r i ngj a construction as 
described in claim 37 whereim the step o/F applying a fiber- 
compounped hydraulic reinforping material onto a application 
surface^ c omprise s ap pj y i n ~^p)a f i ber^ompounded hydraulic 
reinforcing material alone, </r after q/precoat comprising one or 
more choseikfrom water, polymer di^persant for cement mixture, 
cement mortar\and polymeju 
the appl icat ion \ur££ce. 



41, 



mortar 



been app 1 i ed, onto 



A method for r ed ryf o r c i ng/r epa i r i ng a cons t\iic t i on or 




natural object wherein Mie step of applying a fiber- 
hydraulic reinforcing mateVial of a method for reinforc 



repairing a construction as\ described in claim 37 comprises the 



use of a fiber-compounded hydraulic reinforcing mater 



mpounded 
ng/ 



al whose 



form of one or more 
braids ; 



r more combined chosen from the/following 



form is one, or two 
categories (1) to (4) 

(1) f iber-compojunded hydraulic reinforcing material in the 
chosen /from strands, roy/Kngs, ropes and 



-42T^Tiber-compo material in the 

f&fm of fabric or net; 
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r 



(3) fiber-compounded hvHrflii7\ 
form of unwoven f abr L<r^r^mat ; and 



c reinforcing material in the 



(4) fiber-compounded hydraulic reinforcing material in the 
form of the yjijdX rec t i ona 1 sheet jbbtain ed m processing fiber- 
compoundecr hydr au 1 i c reinforc/ng materials classified to 
category /l) 



42, 



method for reinforcing/repairing a construction as 



described in claim 37 wherein Ahe conten/t of an organic binder 
contained in the f i ber-coiwounded/nydrau I i c reinforcing 
material against the sum of/[A], [#] and [C] is 0.1 - 40% in 
terms of Volume ratio. 



43, A method for reinforcing/repairing a construction as 



described in cH&im^T" whefre in the reinforcing fiber is c* 
fiber or carbonaceous fiber 



rbon 



44. A method for r£\Vnf or c i ng/repa i r i ng a cons true t i oh - as 
described in claim 37 wherein the step of applying a fifber- 
compounded hydraul ic /reinVorcing material onto the application 
surface of a cons true t i on\compr i ses application of a /fiber- 
compounded hydraulic/ reinfoncing material whose form i/ chosen 



from unidirectional 



sheet, fabric, net, unwoven fabric and mat. 



45. A method for 
described in claim 




r e i nf or c 
17 where 



compounded hydraul ic Veinforc 



ng/repairi n^Xcons t rue t ion as 
in thje--^fep of applying a fiber- 
ing material onto the application 
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surface of a construction compr i ses l^nding^a fiber-compounded 
hydraulic reinforci ng mater i aJ^TTTITg^xrm of strands, rovings, 
ropes or braids (r ound the/^ppl icat i on|Tur?a^ 

46.y A structur^for Reinforcing/repair ing a construction wherein 
a fiber-compounded hydraulic reinforcing material containing 
reinforcing fibber, an organic biAder and unhirdened and dry 
hydraulic inorganic powder in combination hardens via hydration 




on the app 1 
integrat ively 



uniting with the construction. 




47 



A struc 



Lati 



on surface of a const r/ict ion, thereby 



ure for r e i nf or c i ng/r e^a i r i ng a construction 
wherein the structure for re /nf ore iXs/repai r i ng a construction 
as described \n claim 46/is bis^T on a f i beT^compounded 
hydraulic reinfoVcing ma^^Pal whose form is one, V two or 
more chosen from th\fol4^ing categories (1) to (4): 

(1) fiber -compounded hydraulic reinforcing material in the 
form of one or more chp^en from strands, rovings, rqpes and 
braids; 



(2) fiber-compounded hydraulic reinforcing material in the 
form of fabric or net; / 

(3) fiber-compounded hydraulic reinforcing mat/rial in the 
form of unwoven fabric or mat; and 



(4) fiber-compounded hydr 
form of the unidireq 
fiber-compounded hydr 
category (1). 



lulic reinforcing/material in the 
eet obtainefKby processing the 
nf oroi^g^mater i a I s classified to 
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m 

•37 

m 

rl 
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48. 



A method for rein for c i n g / r e pal r ing a construction 



comprising the step of: 



forcing material 



ap^^ a f/ be r -compounded reip 
comprising at lea/t following cons/t i tut i v* elements [A], [B] 
and [C] , in whic/h a flexible hydraulic compound obtained by 
binding [A] and /[C] through [B] has hardened via hydrat i on, (onto 
^the_a££JLi^atj^^ of a construct ion/wherein: 

[A] Reinl 



[B] Orgar 



orcing fiber; 
ic binder; and 



[C] Unharaened and dry hydraulic inorganic powder. 




49./ A method f d\r j^infj^f/c i ng/repa i r i ng^ construction or 
natural object comp v Kfsing the steps of: 

( l ^^Tp ^^ il/er-compounded reinforcing material 

comprising at least foYlowing constitutive elemeVts [A], [B] 



and [C] , of which bind/ng\[A] and [C] is achieved 



;hrough [B] , 



and having a property /of be\ing flexible before it contacts with 



water and hardening 



contact with water, onto the, 



appl i cat ion 



surface of a const/ruction 



(2)<j ieap i n g ^[and /or sp 



or natural object, /or onto the 
application surface/of a construction or natural /bject given a 
precoat material ; 

ing^concrete flurry around the 



ay i 



fiber-compounded hydraulic neinforcing m^erial to overlay the 
hydraulic reinforcjing matei/ial, thereby hydrating the latter; 
and 



(3) Ccaus i ng Mhe hydraulic reinforcing material and 
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concrete slurry to harden concurrently to form a unified mass, 
wherein: 



[A] Reinforcing fibej. 

[B] Organic bni,d^r; ani 

[C] Unharden-ed and dry/hydraulic inorganic powder. 



50. A method for re i nf ofc i ng/repa i r i ng a c 
natural object wherein the/ step of applying a f 



3ns truct ion or 
iber-compounded 



hydraulic reinforcing material of a method for /re i nf ore i ng/repa 
iring a/ construct i on or natural object as described in claim 49 
comprises using one or combining two or mor>£ chosen from fiber- 
compouided hydraulic reinforcing materiqJ's whose form is chosen 
from the following categories ^JAY^to J&) 

(\) f iber-compourfd^a hydr^rTic reinforcing material in the 
form of \>ne or mor^_chixs^rfi f rom strands, rovings, ro^es and 
braids ; 

(2) f ibch^compc/unded hydraulic reinforcing material i\i the 
form of fabric or\ne/i 

(3) f iber-comj^dnnded hydraulic reinforcing material irj the 
form of unwoven fat/ric o\mat; and 

(4) f iber-coppounded\ydraul ic reinforcing material yn the 
form of the unid/ rect i onal \sheet obtained by processing the 



fiber-compounded 
category (1). 



hydraul i c re 



enforcing materials class/fied to 



51. A method for reinforcing/repairing a^^onstruct i on or 
natural object as\described/in claim 49 wkefein the construction 



i ^ct 
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is made from one or more mater i a 1 ^\ chosen from concrete, steel 
and natural objects. 



5 2. A method fo v/v einforcing/r^pairii^g a construction or 
natural object/as described in c/laim 49 wherein the step of 
applying a f Ltfer-compounded hydraulic reinforcing material onto 
the surface of a construction /or natural /object requiring 
reinforcement/repair comprises winding a/fiber-compounded 
hydraul ic /reinforcing material rpund the application surface. 

53. A mdthod for r e i nf or c i i-lg/r ep^j^jjig_a_ cons t rue t i on or 
natural object as descr i bp^KTn cUfim 49 where i n^tJje precoat 
material isVhosen f rom /po lym^p^d i spersants for cement ^tai xture, 
or polymer centent mortar slu/ry, cement mortar slurry and\cement 
concrete slurry. 



54. A method for r e il^tfor c i ng/r epa i r i ng a construe j/i on or 
natural object as descr iyoedNn claim 49 wherein concrete slurry 
has been given a f i bert compounded reinforcing material in the 
form of the short fibers comprising at least /following 



[C] , of which binding [A] and 
having a property of being 
ter and hardening on contact 



constitutive elements | A] , [B] and 
[C] is achieved through [B] , and 
flexible before it contacts with w 
with water, wherein 

[A] Reinforcing i\iber 

[B] Oxg-an ic bind o r\ an d- 

[C] Unhardened and dry^-h^draul ic inorganic powder 
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^h^) A structure for^r^i-n^forc ing/ 
natural object wherein a fiber-com 



repairing a construction or 
oundedNhydrau 1 ic reinforcing 
material containing reinforcing fiber, an^organic binder and 
unhardened aiva dry hydraulic inorganic powder in combination 
lies below/an overlying layer/ of concrete slurry on the 
application surface of a construction or natural object, so 
that the fiber-compounded hyd/raulic rein/orcing material 
undergoing hydration and concrete slurry harden together to form 
a unified mass. 



56. A structure for re i o^rcA ng/r^pa i r ing a construction or 
natural objecKas dg^cr i bed /ija^c 1 a i m 55 w herein the f\iber- 
compounded hydraurs^c re hj£elx ifng material is one or more cnosen 
from f i ber-compoundetl hydraii I i c reinforcing materials vjhose 
form is classified to the\fol/l owing categories (1) to (4) 

(1) continuous fiber wxvpse form is one or more chosei/ from 
strands, rovings, ropes and/brands; 

(2) fabric or net woven fnpm continuous fiber wlWse form 
is one or more chosen fronj stranqs, rovings, ropes aj/d braids; 

(3) unwoven fabric for mat obtained by takip^ continuous 
fibers whose form is one or more chosen from ^trands, rovings, 
ropes and braids, or cutting the csnt inimu/ fibers into pieces, 
and connect ing th em phvsic al 1 v^aj^fFiRmical Iv: and 

(4) /Sneet obtained by proc/essing continuous fiber whose 
form ys one or more chosen f r</m strands, rovings, ropes and 
braids. 
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* 




jj^y A method for re^-ftfrc i ng/repa/h: i ng a construction or 
natural object comprising the step of: 



(1) ^^ying)a fiber-compounded 
comprising ay least following conititut 
and [C] , in/which a flexible hydrauli 



einforcing material 
ve e 1 ements [A] , [B] 
compound obtained by 



binding [A] 
the appl ical 



and [C] through [B] bhs hardened via hydration, onto 
ion surface of a construct/on or natural object, or 




onto the application surface gi/ven a ytfrecoat material; 

lyjji^concre te slurry around the 
'orcing material to overlay that 



fiber-compound 



and ^or spr ^ 
hydraul ic ri 



and 



hydraulic reinforcing matej 

^ — ' — 

(3) <f?faus ing^corfSret^ slurry to harden to X orm a unified 

\ I \ 

mass with the underlaying/reinforcing material, wherein: 

[A] Reinforcing fitter; 

[B] Organic bindeA and 

[C] Unhardened and dry hydraulic inorganic powdier. 




58,y A method for reinforcing/repairing a construction or 
natural object where in^aT f iber-compounded reinforcing material 
in the form of shprt fibers comprising at /east following 

[B] and [C] , <rT which binding [A] 
B] , and ha^ng a property of being 
w.a-rer and hardening on contact 
s 1 u r r yj a re caused to harden 



constitutive elemepts [A], 
and [C] is achieve^ through 
flexible before i 
w i th water, a 



contacts 




together to forn\ a uniyfied mass on the surface of a 
construction or na turVU- erb j ect requiring reinforcement/repair, 
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whe^in: 



Re i nforcing^rtrer ; 

[B] Xrgan>ef^binder ; and 

[C] Urvfferdened and dry hydraulic inbrganic powder. 




59.) A/method\for reinforcing/repairing a construction or 
natura/1 object comprising the steps of: 

(1) ^£r^p^Tng^ a fiber-compounded reinforcing material in 
l orm of continuous fiber comprisi/ng at least following 
itutive elements [A], [B] and [C]./of which binding [A] and 
[C] is achieved through [B] , and having a property of being 
flexible before |t contacts with^water and hardening on contact 
with watet; and 
(2) 



ttirg^^the L 



fiber in the 
wfiTfe spraying 



er-compounded hydraulrc, reinforcing 
nTof continuous fiber into the __s.h.cfc,t— Li Jjails , 



£ obtained short fibers onto the application 
surface of a cohstiHict ion or natural ob j ec t.Cconcur rdnt 1 y~ oF 



a 1 ter na t e 1 y ijth spraw in^g) of cement-based slurry, thereby 
causing the short f i be rVcompounded hydraulic reinforcing 
material and cement-based slurry to harden together t/o form a 
unified mass, wherein: 

[A] Reinforcing fiber; 

ic binder; and 

i&rdraul ic inorganic powder. 



[B] Organi 

[C] Unhardened 




ng/repairing a construction or 
steps of : 
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( 1 ) ^preparjjig^a fiber-compounded reinforcing material in 
the form of short f ij^efs ccTm^rising at least following 
constitutive elemen [A], [B] andh C] , of which binding [A] and 
[C] is achieved^ through [B] , and ha\ing a property of being 
flexible befo/e it contacts with water Xnd hardening on contact 
with water; 
(2) 

ma ter i a 1 i 

mater i a 1 s \conta i n i ng cemenjU_^ggr^y^e_a^d waiter, thereby 
obtaining f iWr-compounded cementf-bas^d slurry; and 

(3) {sprW i^iig^ he f i ber-coinp<^ slurry on 

the appl icat i onNsurf ace of^a^ons truct ion or natural object, 



rnieadTn^ the fiber-compounded 



hydraul ic reinforcing 



n the form of short fibers/ together with mixing 



^p"l ac i ng^ the f i bei\conaiiel3nded /cement-based slurry^dnto a mold) 
assembled in adv srn c e on the application surface of a 
construction or natural ob/ject, thereby causing the short 
fiber-compounded hydrau hi c/ re i nf ore ing material ann cement- 
based slurry to harden togejfl^er to form a unified mass/ wherein: 

[A] Reinforcing fiber/; 

[B] Organic binder; jfeind 

[C] Unhardened and dry hydVaulic inorganic poyfaer. 



fiTT) 



61. y A structural element wherein a f i ber-conj^ounded hydraulic 
reinforcing material obtained by b i ndjji^liydrau 1 i c inorganic 



powder to reinforcing fi 



bej 



iro 



gh an organic binder is buried 



in hardening state heYc w a hardened cement manufacture which 
also serves as a je^omponent of trie structural element, or has a 
hardened cement manufacture applied thereupon, thereby 
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reinforcing that cement manufacture. f 





62,/ A structural e 1 eme^twhere 
reinforcing material result 
compounded hydraulic compound 



in a fiber-compounded hydraulic 
ng f r om \har den i ng a fiber- 



ompr 1 s 1 ng 



ihydraul ic inorganic 



powder bourvd to reinforcing fitter through kn organic binder is 
buried be4ow a hardened cement /manufacture/which also serves as 
a component of the structural /element, or/has a hardened cement 
manufacture applied thereupoi/, thereby/reinforcing that cement 
manufacture. 



63. A stKyctural element wyher#fn a fiber-compounded reinforcing 
material irkthe form of>^h-0-P-t~~?Tber s "clm-pLr i s i ng at least 
following consXi tut iVe /e 1 ement s [A], [B] and r€J » of which 
binding [A] and l6s[ is achieved through [B] , anck having a 
property of being flexible before it contacts with Water and 
hardening on contact witrkwater, is buried in hardening state 
below a hardened cement manufacture which also serves as a 
component of the structural Mement, thereby rein/orcing that 
hardened cement manufacture, wherein 

[A] Reinforcing fiber; 

[B] Organic bipder; and 

[C] Unhardeneq and dry hydlrauj-kr^inorganic powder. 



64, A structure" ellement as described in claim 61, £-2 or 63 " 
wherein the/6ontent of an organic binder contained in the 
f iber-compqdnded hydraulic reinforcing material against the sum 



1 5 7 



of reinforcing fiber, anXorganic binder and hydraulic inorganic 
powder is 0.1 - 40% in tenms ojL^oJjuime ratio. 



65. A s t rue tura \/k 1 emen^ 
wherein the re/fiforcing f 
fiber. 



as described irk claim 61, <6JL-o-pHt3 
iber is carbon fioter or carbonaceous 



66. 



A st/fuctural element as described in claim 61, ^%-xrr~^^ 



wherein the f i ber-compoujnded hydraulic reinforcing material 
takes one or more forms chosen from she/t, strands, rovings, 
unidirectional sheet, rop$s, braids, fajzfric, net, unwoven fabric 
and mat. 




67.X A methoM^for pre^^i^^a structural element comprising the 
^steps of : 

(1) prepar\ng a/ f i ber-compounded reinforcing Material 
comprising at least flowing constitutive elements [A]/ [B] and 
[C], of which binding!^] and [C] is achieved through [B], and 
having a property oif beftog flexible before it contacts with 
water and hardening on contact with water; 

(2) placing tfhe f i ber-Vompounded hy^rliulic reinforcing 
material, or hardened f i ber-dom^iUHi-cted hydrau 1 i c reinforcing 
material into a mcfld f^^fifanufac ture of a structural element, 
and then filling tp^mold wi th jcement-based slurry; and 

(3) causHlg the hydraulic reinforcing material and cement- 
based slurry to halrden together to form a unified mass, thereby 
obtaining/a structural element, wherein: 
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[A] Reinforcing \f iber ; 

[B] Organic bin^r; and 

[C] Unhandiened arid dry hydrauPic inorganic powder. 



68. A mefhod for prepareing a structural element as described 
in claim/ 67 wherein excess water is removed by suction which is 
genera/ced during thie process in wh/ich hydraulic inorganic 
powder of the hydrauflic reinforcing/mater ial and cement-slurry 
filling the mold haraen together. 



69.) A Method for rfreparing/li strnr jinral ^ Unnpnt comprising the 
steps of; 

(1) p\epariAiir a fiber-compounded reinforcing material in 
the form of continuous fiber comprising at least following 
constitutive elefi^onts [A], [B] and [C] , of which binding [A] and 
[C] is achieve/d tnhough [B] , and having a property of being 
flexible befor,e it contacts with water and hardening on pontact 
with water; 

(2) in/troducing continuously the f i be r -compounded 
hydraulic reinforcing material into an extruder, ami, while 
feeding cempnt-based slurry into the extruder, continuously 

t the fiber-compounded hydraulic 
material embedded in cementzJia-s-eTPs lurry ; and 

(3) obtaining hard^fe-etf^extrus i on products cut as needed, 
where in: 

[A] Re i\ij>i5rc i ng/f i ber ; 

[B] Q/gan>e-~blnder ; and 



ex trud i ng 
reinforcing 
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[C] Unhardened and dry hydraulic inorganic powder. 



5 
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70. A method fojr preparing a ptructural\j ement as described in 
claim 67 -er— 7fr9- whe r e i n tWe fiber-co expounded hydraulic 
r e i nf or c i ng /mater i a 1 takes/ one or more forms chosen from 
strands, rovyngs, ropes, braips, fabric and/net. 

71. A method for preparing k structural/element as described in 
claim 67 <*r-V(r9- whe r e i n ciement-s 1 \yr ry containing a fiber- 
compounded hydraulic reinforcing ja^terial in the form of short 
fibers is used. 




72.y A method for ^r^^fng a structural e 1 ement ctnqpr i s i ng the 
steps of : 

(1) preparing a ffi ber-compounded reinforcing material in 
the form of cont i nuoi/s \f i ber comprising at least fallowing 
constitutive elements /[A], \[B] and [C] , of which binding [A] and 
[C] is achieved thrc/ugh [B\L and having a property/ of being 
flexible before it contacts wdth water and hardening/on contact 
with water; 

(2) cutting 1/he f i ber-c\)mpounded hydraul/Kc reinforcing 
fiber in the form of continuous 



a specific length, while spraj 
concurrently or alterj 
slurry, into^rlnb ld\ to fill up; 
causing t 1 



fiber into tire short fibers of 
ing the^tftained short fibers, 
ke+y~~1f\ t h spraying of cement-based 
and 

mpounded hydraulic reinforcing 



material in the formNpf short /fibers and cement-based concrete 
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slurry in the mold to harden together to form a unified mass, 
and removing the mass \f r om the mold, thereby obtaining a 
structural e I ement^tfnere 

[A] Reinforcing fiber; 



[B] Organic binder; 



and 



[C]/Unhardened and dry hydraulic inorganic powder. 



73. A/method for preparing a structural jslement as described in 
claim 72 wherein excess /water is remaned by suction which is 
generated during the procjess in which/the short fiber-compounded 
hydraulic reinforcing ma/te^^rT^an^ cemelTE^isii^ry introduced by 
spraying into the jperfd harden >dgether. 




preparing a structural element comprising the 



fiber-compounded reinforcing material in 

lowing 



TAy A me 
steps of : 
(1) 

the form of sKort /fibers comprising at least fo 
constitutive eleme)^ [A], [B] and [C] , of which binding 
[C] is achieved thhbsUgh [B] , and having a property 
flexible before it /contacts with water and harden 
wi th water, wherei 

[A] Reinforq 

[B] Organic 



[C] Unharde 
(2) ^J«rtadiJg the 
material in the \form 
materials containing 



ilic inorganic powder; 
/r-compounded hydraulic reinforcing 
ihort fibers together with mixing 
cedent, aggregate and water, to give 
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cement-based slur\ryj_ 



(3) irvtroduc\ng the^cement-based slurry into a mold; and 

(4) /molding tpe cement\based slurry by one chosen from the 
following processe|s i) - i v\) , thereby causing the hydraulic 

nt-based slurry to harden together 



reinforcing materi 
to form a 
obtain a ; 

i) proce$vS//in 
cement-based slu 

i i) proce 
cement-based s 

i i i) pr 
cement-baseiKsS lurry 

iv) pro 



lass^and^ removin&\the mass from the mold to 
elemejrt, wherein: 
1 d ing 



ich 



into a mold; 



n which molding^ 
into a mold; 



thieved by spraying the 
r s achieved by placing the 



which/rfmlding is achieved by placing the 
a mold and then pressing it; and 



2ess in which extrusion molding is utilized. 
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